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The ion temperature proflles of NBI heated 
CHS plasmas are measured using the newly 
installed TVCXS(Television Charge Exchange 
Spectroscopy) system[l] with the time resolution 
of 20ms. Figure 1(a) shows the time evolution of 
electron temperature measured withY AG Thomson 
scattering and ion temperature measured with 
TVCXS in the NBI heated plasma with the target 
plasma production using mw and rapid density 
increase by gas puffing. NBI is started at t=40ms, 
and the electron and ion temperatures are low (--
300e V) at t<50ms, i.e. in the period of the order of 
fast ion's energy loss time. After this period,central 
electron temperature rapidly increases up to Te(O) 
--600eV, but ion temperature gradually increases 
(Te(O) > Ti(O) ). Then, with increasing electron 
density, electron temperature decreases and central 
ion temperature becomes similar to central electron 
temperature (Te(O) ---Ti(O) --400e V). Similar 
behaviors ofTe(O) and Ti(O) associated with density 
increase were observed when the NB(neutral beam) 
was injected into high electron temperature target 
plasmas produced using high power ECH [2]. 
On the other hand, under the low recycling 
conditions without gas puff, ion temperatures 
become as high as electron temperatures in low 
density phase as shown in Figure 1 (b). The NBI is 
started also at t=40ms in this operation, and thus 
the electron and ion temperatures are low at 
t<50ms. After this period, however, the central 
value of electron and ion temperature increase 
simultaneously up to 600eV, at Ne < 1 X 1013cm-3. 
The recycling neutral density can be estimated 
from the background radiation of CVI charge 
exchange spectral lines, which is caused by the 
charge exchange reaction between thermal neutrals 
and c6+ ions in peripheral region having the 
temperature of 100-200e V. By regarding the NB 
density at the plasma edge as the constant, the 
intensity ratio of background radiation to charge 
exchange radiation caused by NB gives the 
recycling neutral density at the plasma edge. 
Figure 2 shows the change in the background 
radiation intensity profiles at same density (Ne--1 
X 1013 cm-3) phase. In Figure 2(a) (evolving to 
238 
the state of Ti < Te ), the normalized intensity of 
background radiation (line integrated along the 
observation chord) is large, compared with that in 
Figure 2(b) (keeping the state ofTi --Te). Even 
without gas puff, when the neutral density is high 
owing to high recycling, ion temperatures become 
low (Ti < Te) as shown in our previous report [2]. 
The change of neutral density isn't large enough to 
affect beam deposition profiles through charge 
exchange loss, but it may have effect to change 
density proflles and energy transport. 
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(b) without gas puff 
Time evolution of electron temperature(Te) and 
ion temperature(Ti) with increasing line averaged 
electron density(Ne). (Bt=l.7T, PNBI=1MW) 
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Fig.2. 
Intensity profiles of the background radiation and 
the NB(neutral beam) charge exchange radiation at 
Ne--1.2X 1013cm-3. Intensity is normalized to 
that of NB charge ,exchange radiation at R=1m. 
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